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(54) DEVICE AND METHOD FOR RECORDING DATA AND RECORDING MEDIUM 

(57)Abstract: r™ 3 ^ 
PROBLEM TO BE SOLVED: To facilitate recording 
compensation corresponding to a linear speed by 
changing the positions of rising or falling edges of 
respective start and terminal pulses constituting 
recording pulses with respect to zones. 
SOLUTION: In a recording circuit 4, the delaying 
amounts of start pulses or terminal pulses constituting 
recording pulses are recorded in a RAM 15 as data D 
[7:0] by a microcomputer 1 1 by setting a linear speed for 
each zone. During recording, the data D [7:0] is set for eg 
each zone and recorded in the RAM 15. During direct 
overwriting, recording pulses delayed based on the data us> 
D [7:0] are produced. The data D [7:0] is supplied from ™ 
the microcomputer 1 1 to the RAM 1 5. 
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l *fctt* 2 OiljBftx *fctty *^^Sri(USW»cK 

(^^n=3>fc-^-*) 11* if) ^^^iCffii^: 

[0 0 5 3] 1 2 MEttOT*— *Eft3£EE\ IE 

3fgj«i-^r4:Jc:<J:9. t*-* SrEft1-*E«#«! («* 

[0 0 5 4] |j?f*5 1 6 tcEtt^T*— BESSIE**, gff 

(fltB, ilOC/TfDFF8K 
if8 2, OR^-h83, 8 86, NO 

R^h87, ib^l/RSFF (RS7!)y^7P^ 

[0 0 5 5] fc*3, *«&C<De*tH:* #*«*JbEbfc 

[0056] gut *$£w&mmisti7** x# k^-t 

[0 0 5 7] 1 J*. W^Ltf, ffixBLfcJ; pfcffi 

^t^-r^^-c, * t*> K/u^e— * 2(c ioriUteSEOa 

») -eisHsJBib-i-*. 

[0 0 5 8] 7 f — ^^IS^^(C*5VNT^. -^Efti"^ 
Wx-tt, fu^Lfc J: o (l, 7) RL 

&m"r—*&mm\B}&4\zm%£tiz> 0 Efti§]K4-c 

tt. ^©^W^— *lc#j£1"5Eft'Vu;*rfcoT^ IB 
ft*i« trig L fc b <D&3=& £ M*y?Ty7 3^m$ 

- K^co^^&Sr, Eft'^ ^Clfc^ot HEbi" 
£ c z\i\,{Z X 0 . "r^^t 1 IzM LTte, Eft/^;Mc: 
Lfc2H\ 01 5 4'*!7 — <ou— ifjtds 

-^^^-^^«^5:>T\ Witt. ^— * 
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[0 0 5 9] — 7*— *©«£«IMC:*5V*TH:* 
^OgSf^RF (Radio Frequency) 

[0 0 6 0] **5 v *HJfi^J^V>TH. 7*^**1 

9, Sot, m-C^. r^^^l^U, MCAV 

20 [0 0 6 1 ] 02 £r#j£ It, B 1 <OEftls]K4 

(-*5«t5Eft*«»cov^TSaKi-So 

[0062] 0 2 ai6i ia«oSt»B-efc 9 , Mr 

5£L/c J: 9 i-. S (1) ^fct* (2) icj:oT5E5i£*L 
^Eft*^A*fcttBfCJ:tLf^ 02 (A) [Z7rz-f-X b 
4^^©T-e, (B) IC^-TJ: 5^1t- ^ 
^^x.^iX7t^, Pdj (C) ^fcte (D) (Ct^-TJ: 9 
ftEft'*AO* A* fete B dS**t-Pix*J5lc 
[0 0 6 3] r ^ T\ Eft*^AJcJ:jxtf. SuiEUfcJ: 
9lC T^W 1 CO^iES. IP*,, T'-f^^i^e'^^ 

^ 4m/ s Yiv/^p) gft) (cii, ^ 

3»*Jb*U"CV^« 0 4fc. Eft**BH:, »ii«^C:ifi* 
*&JCtt|SjV^TVN3fcV^, m*Jl. 10m 

[0 0 6 4] ££oT, MCAVM^J: 5 tc, *^JSd^ 

h fpj ^ o t , dsfiii^ b i^^tc^^-r ^> 

Eft/</^t. Eft**AtJ:0*»e>lxSb 
40 co^b, Eft*S;B{cJ: fJWbHSfccOJci^b^iirS J: 

[ 0 0 6 5] -t^-C. EftlEii&4ti> 112 (C) l£*3^ 
T^j|-e^i-<t 9 ES* A A J: 6 lEg^V!/^ A 

Eft^/^^Sr. MP*>. Wi«, 

50 fz. EftIUgS4^. 02 (D) icioi^T.^-e^i-J: 5 
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[0066] m^. @3it Bi<oeftiaB4^«!i 

[00 6 7] ^^yillt #®<£><ft-J§- (C S , W 
R, OW, AB [15:0], CLK, D [7:0], 10 
Z [7 : 0] ft if) fciO, <E»0K4«r«/ifc-fS*:/ 

tf, 7*— *D [7 : 0] £V^^fEte. 7*— *D<D«0 
75S»7 try hSr#tti-S 0 S£oT, ^—^#8 try 
h-Cffij^^iXSg-^ = r — J ? D [7 : 0] te. :r — ^ D 
■^6Dfc<E>£*-r e *fc. #1x12. :r — ^ D [o] h\^o 
*IEtt. r-^D(OJB0 try hSrffiSci-s D ftio. Sgo 
tfyMS, #!x.fi. LSB (*Ttttfyh) 8:3H-fcO 

[0 0 6 8] gP^>, lte x RAM (Random A 20 

ccess Memory) 1 SlC^fLT. "T — & D [7:0] <£>!S 

*tTl^5 0 ^-f^vm. RAMllCr^^D 

ftS;ft-CV^ 0 £ -^>f = v i i fc, #4 is? 

5fcl&£jh,TV^o 30 
[0 0 6 9] -^-T ^> 1 1 fit. RAM 1 5 CLfcfL 

fctfXDX Kl/^MAB [15 : 0] &ttijj~tZ> <t 5 f- 

tt>J5£i~5^n y^0 5*>Oi^i|?St><7)^ x ^ p 7 ^ C L 
KSr^*&i-S J: p Jcft$ixTV^ 0 -^-f = > l l 

tt* RAMI StCffl^i&tf***^- [7 : 0] 

#-rs>>i:fcfc:. RAMI S^feSt^fflSixfc^— 
[7 : 0] §rgfrT5£ 5t-ft£nT^5o e fciC. -v 
= > 1 1 IS. tfy y^3# if 3fc«rRB4* LTV* 40 

[7 : 0] ^tByJi"5J: ^:^$HTV^ 0 

[0 0 7 0] /^^b\ |g|3^JEWJw^V^T«. pjtJl 

T Kl/^SfAB [1 5 : 0] 1 5 If y h^fl^-> . 

[7 : 0] ZSXXjy—l/^—? Z [7 : 0] !3 

8 tfy h<Dff-§-£ ^tlTV^c 

[0 0 7 1 ] n > 1 2 (Cte. "^W 1 1 ^ 

xT— hOTOWiS, -SrOA^jSB^C S I NL WR 
IN, *fci*OW I NlZ^th^HtefcZthZX o izteZ 50 
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*bTV^ e $<b(C. 3yhP-7l2l:it y7^14 
^ttJA-f-S. 1 2 If y h — ^AA [l 1 : 0] <D 5 
7t'^ht«$tl^f-^AA 
[7 : 4] #5. *<OA*«?D [3:0] tCffc^^vS 
J: 5K*£ixT^5 0 

[0 0 7 2] 3>bn- 7 12H:, ^ r CA^ £ tbS^' 
hft#OW^5>, ^ffiMfOE, CS, Sfctt 

wR-t^-ettd^tti^-r^swHi- («t, tB*/$s 

n > hn-7 1 2 (cA^n^y^iri^ h^fi-^C 
S. Kfl-^-wRtc^ix^tv^fj^'r^o-c, ^Kh(0 

«*t>, bit. an, ^ix^en^y^u^ h^t-^c 

ftSiXTV^5 0 3VhD^-7l2lt "t*— & A 

A [7 : 4] ICS^T, Sf-^DATAOiU 

^ V^T% 1 ^ oy^©IB«*t, LW/^^ 

H ^;M:*53i^±^ 9 x 7vMR I SElfci^F 
ALL^ ^ffl^RISEifcliFALLd^ 

[0 0 7 3] tl/^^1311 Witfs 16tfyh(Dir 

fOWiTFl/^flfAB [15:0] ^ v ^(DAAffi 
fA/B^B [15:0] ^tt-ett^flM&S J: 5 
^^tlTV^o -fel^^^ 1 3{Cf*. 77^14 

^W^i"^^— ^AA [11:0] <Oo^<D^ f& 0 75 M 
^3 fc'y h*5J:t5»8^»l 1 tfy ht«$K5f 
-^AA [3 : 0] ioit/AA [11:8] SrTffi 8 If 
y hi L. ^-fx7>i 1 ^a^ji-S^— yf- 
[7:0] &±#L8 tT y h 1 6 tfy h(7)7^— ^ 

(^(O-r — ^ ^ x r K^dfAB [15 : 0] tmffi. 
RAMI 5001 5 tfy b<DT F U * b ft 2><DX\ &L 
T\ T F>^f^-AB' [15:0] t^itt 

5) tOAA*fA [15:0] fc«»S*L6J:5 

[00 7 4] tl/^^1311 ^—^7^ HM-owa* 
L4fcttH^;KZ)t^ TKU^fitAB [15: 
0] SfcttAB' [15: 0] Sr-tK^JXjSJRU. ^^O 
m^ffi^-C [15:0] TF^ffADR [1 

5 : 0] t VXmt}-fZ> X ?tc£:£*i,TV^o 

[0 0 7 5] 77^1411 Wx^ 1 2 tT y h <D*s 7 
?X\ ^t^ia-X, tBf^DATAt^ny^CLK 
A^D I N t c LK^f hl:ft»$ti5 J: 7 

^^COL S B(C ^Pi^ — ^ DATA erf£{§ e t t 
= tf-. MP*>. 1 tT y h©Sv7 h^rtTP J: ^{C^eiV 
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1 2 try bm^L<Oy<^ V/Uy*—* t 
? A A [1 1 : O] J2, ^0^?S^3 If 2/ h A A [3 : 
0] . gS4 7!>iI?g7 fc*y hAA [7 : 4] , £>J;U^8 
7I;MSgl 1 try h A A [11:8] *u _t5£ L 

monmrnsvy faa [3 : 0] xxxim 

SJb^Emi 1 tfy h A A [11:8] litl/^ 1 3 lc 
f 47!?IS7t'^ h A A [7:4] i2^> h 

[0 0 7 6] fc*5* a^^*- >AA [11 : 0] ©5*) 
(0^3^y h A A [3] 12, 6\Z 

[0 0 7 7] RAM15I1 Mil 1 6 t*y h<DT K 
^^^KISr*b, 8 ify h^f- *£fBfg*f-5RAM 
T?s ^rCLKtt. =i> ha — ^ 1 2^^^^^^^ hft 

tcsifcij;7>{ hfl-i-wRas, ^oAASfcsife 

[C. RAMlSCIt 3^?)7KMifA 
DR [1 5 : 0] $K ^^AM^-A [15:0] {Cflfc 
*&Six^> J: p(C3^$ttT5o RAMI 5(Df-^ 

[0 0 7 8] RAMI 5 12. fy^tH hfi^-CS^ 

>1 ltfrnjl-i-Zy*—*!) [7 : 0] £r, T KU^«# 
ADR [15:0] "?«£*u£T KU*tcE1gL. * 
*L. f y^tU^ h«*CS^Hl/^-e, T^O^ V 
ff#2SL U'^A'CDt TKV^gfADR [15: 

01 -et^H57KV^^?), ir — ^ D [7 : 0] &Wt 
^ffiL. f-^DO [7 : 0] t tt, •frOffl^ffiS^D 

out [7 : 6] a><bfcti*ii-5 J: 5(c*$ix-cv^ 0 
[0 0 7 9] -7/l/f/^StSl6{:|j:, v7^14 
1 2 tTy hCQ^SEr'— * A A [11:0] 
<Og5 3lfyhAA [3] ^OAM^INDATA 

it, £fc ^3^1 iH^.^clk 

[0 0 8 0] t/^/u^8±«i 6li, SEWSt 5 — ?<D 
MS tf y hAA [3] t ^ a ^^CLKCSdV^T, » 
Sg^W^t^S^— ^DATAl , X h^A-:*£# 

J3J:lffe^;M^^7--^DATA 

2 5r£j£L. ^ft^n^> ^OtfciZ^^Q 3 f MP, Q 

2*>iba*?-r<5 <fc 5Kfc£*lTl^£o 
[0 0 8 1 ] ^nz ify^^/V^f^ K7^> 1 7 £fcJ2 
18!1 DF F 1 9*fcf2 2 0^bf**&$*bS 4 t'y h 

(Dy* — ^FALL D ATA [3 : 0] £/c(2R I SE 

DATA [3 : 0] IC Lfc^oT. f-^DATA 1 

^fcliDATA 2 ^^MH^iy x «W"ii5E 

L, aS7-^DDATAl^f:!^DDATA2l:l 
T, ^^*lXOffi**^OUT^e>£b^-r^J: 
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[0082] DFF1 9£7ct2 2 0 12. RAMI 5>&>£> 
tttfjSitfcx — ^DO [7:0] <£>?*><OT{£4 tTy h 
DO [3 : 0] *fctt_bffi4 try h DO [7 : 4] Sr. 

FALL i fctt4*)±d5 9 x y ^flf R I S ECD^-Y ^ 
y^7yfU 7^FALL_DATA [3 : 0] 

£fcf2R I S E DATA [3 : 0] t LT. 7x2 ?y 

Wy-fvi 7£fct21 8 t^-tix^ixttJE&i- 
io 5 J: 5fc***t"CV*3 0 

[0 0 8 3lEft«tJ5482 1H 

W5^fyi7 **:f2 1 8 ^rti-CTxj^fe©*^— # 
DDATAl^/c(j:DDATA2, ^iTJ^l^^/l^ 

fc-e, E2-(?lftMLfcJ:pft!E«^^Sr^L. ^<7> 

[0 0 8 4] MUSS 2 2 12, Filxfcf, 8 Tfy 3 

^7-F(D^-FT, RAMI S^fj&WtUJn^f 4 - 
^DO [7 : 0] £r§ff U nyhD-71 2dsm^-f 

MifiH^/^fcSi^^, L*:?*— ^D 

0 [7 : 0] ^. ^D [7 : 0] tit, W =» V 

1 l ict^-T^J: 5<-#£*tTv^ 0 

[0 0 8 5] J£U:<DJ; 9 tc#I^Sn^E»liIK4 ~Ci2, 

x ©Sffiii x is J: t5»iS^^^ <D»3§fi y 3 2 

30 /^«3&SSE<k$*tS) i: LTCDir — ^D [7:0] 

i»3ift. fiP*>. «lx-tf. r-Ti2. ^-vrirlc^S^ 
ix. RAM l 5{-«*&$ixTE1fiSix^ (1^5 4® 

(D'f— 9 D [7:0] l£S^V*T»JB3flSflto:h,fcK«R 

[0 0 8 6] 1P*>, "f—^W^— K(Ciol^TCi. -7^ 
= >1 1(2. ^y^-feru^ Mt-^CS*52t/y^ him^ 
40 WRcDf^^^rHl/^/KdL. ^<y^ FMOW^ L 

[0 0 8 7] $?>(C. if2. /->r^ri:l 

Lfcii5S4x*fcJ2y {C^t/Si-^ 4 tfy hCOR I SE_ 
DATA [3 : 0] ^ 7c {2 F A L L_D A T A [3 : 

0] Sr-^riVeit^^L, R I S E D ATA [3 : 0] 

£±{£4 tf y h t L. FAL L DATA [ 3 : 0 3 €r 

Tfi4 fc'y h ti-^> 8 tTy h©f-^D [ 7 : 0] 

[0088] SE«»««. mmmzztfcLx?? 



(10) 

17 

[0 0 8 9] -?:w-e, v/fnyi /-vrti: 
[0 0 9 0] Afftticri, «*.ri. SMIt*-**)*©. 

hzmm-rz i 2 try hcai Lfc»&fc % ^<7>±fi4 

try h£T&4 -try h<D^ff8 try ^:<O^If8^— 
^ES^itS^— <OW*^a<5v^T, &mt£SM 10 
ittrof-^D [7 : o] &&#>btvz> 0 

[0 0 9 1] :<7)t-^D [7 : 0] ^-Y ra^l 1 
HRAM1 5ICMJW C 
[0 0 9 2] ft*5. 7*— *D [7:0] «\ «SJx.tf, & 

^ROM (Readonly Memory) 4 ^(CfB^$^:T43< J: 

[7:0] S:K*as**J:5^-t-tttf^v> 0 
[0 0 9 3] -^nvi i ft, _Li£LfcJ: 5 ^Siix 20 

-^o±fi4 try h iTfi4 try h<o^ns try h-e 

i«§M7^ADlt, ^SEHt*— *#E»Sn 
T^-^D [7 : 0] Sr^6fc. 8 try fOf-^AD 1 

h(Of^AD 2Sr±fi7 K^t Lt, 1 6 try 
h<D7 Kl/^ffi#AB [15:0] £3£££U ir * 
1 3(Cffi^ji-^ 0 

[0 0 9 4] JliBLfc^plC, V^<D*g"£\ s<74 30 

KS#OWtt* Ll/^ffcSd^, irU^l 3tZlo 
l^Tfi. AAWs^B [15:0] J£A;/3£*l£k W =i 
>1 1 frh(DT KV^fifAB [15:0] 
*U T KU^ADR [15:0] ^ LT, RAMI 

[0 0 9 5] —Jj, n > 1 2tt. H u-</K7>^ 

y^-feru^ h«#CS*3J:t55*f FflfWR^:, Ll/^< 

y^tu^ hgf CSj3j:l«7^ HifWRS:, RAM 
i 5(ctB^i-5c 40 

[0 0 9 6] S£oT. RAM 1 5 (C*3V^Ttt, T 
flfADR [15 : 0] fr^-fT 7^— ^ D 

[7:0] asEtttsna o 

[0 0 9 7] R AM 1 5 {Ctt. 

iSL/t bOI^^-T^^iB^^— [7:0]" j^Ett 

[0 0 9 8] tela. RAMI 5C!Et^nt7-^D 
[7:0] 3&S3ELi^ir5d»firStB+5fc»<c4rjc. 50 
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57K^ADR [15:0] (C3ott3x~-*D [7 : 

01 SrRAMl 5^?>tt*tHi-ii^«cH:, "^-f =*>1 l 

^WR*5j:t;t-^7^ hlitOWSrLi/^H^t-So 
£ <blC s W =*> 1 1 ti:, T K^AB [15:0] i 

tt, H^VOfy ^irU^ hfi-g-C S £ s LU^/KO 
7^fMlfWR^ v RAM15l:ffl*t5tHC, H 
U-</KO-f^-y/U«-g-OESr. MHR2 2\Z&ti 
i"5 0 ir i 3li, W = V1 1 %*t±<OT K 

l^MB [15:0] SrB**U 7Kl/^flfADR 
[15:0] i LtRAMl 5 ICtH^^o 
[0 0 9 9] RAMI 5I3\ H U^/KOf y :/-fe h 

flfADR [15:0] Srgfrr*** _t5&LfcJ;5> 
(C x 7K^MADR [15:0] fC*tJS"t~£>T K l" 
[7 : 0] ^i^L, 
[7:0] t IT, h(H]S&2 2\Z.\£t)-rz> 0 V 

0K2 2I1 ±i$Lfc<t9tc. H^;KO^^-7 r /HI 
-?-OE §r§(f i"<5 £ „ RAM15^5>©7-^S:W3 
> 1 1 fcffl*i-S3ft*5>. ^LtU-J: 9 , RAM15^tI 
^tH^iXTt^-^ DO [7 : 0] tt, v^^yi ltctt 

[0 1 oo] jWc y<^^f h^— KttKlJSl^TWu 
^^^1111 ^y^ir v-^ hft-g-C S*$J;U^— 

s<M^1-Z> 0 £ bfc* ^^niy\ i« x t'y^Ty^3 

t5/->7"^ Z [7 : 0] -fel^^^ 1 3 Ic4fc4& 

[0101] ^fc, ->^^ 1 4(Cf^ x ^uy 

? C L K Kffi-m L fc^PI^— ^ D A T A^ftSnSo 

MSil^ST-^DATASr, ^ <OrtBf 5 1 2 f 
y h©l/y7^(DL S BlCfBffii-^ t i ^{C. ^Ol/v 
^^co!E«faSr->7 h ^rC0ttS#e>4xS 1 2 try h 
¥fi^l7-^AA [11 : 0] Srttl^-rSo ^^>1 

2 tTy h^«7-^AA [11:0] ©5*>, ^OJb 
mm 3 tTy hAA [3 : 0] ^XXimSTb^l 1 try 
hAA [11:8] tt-fe:U^ ^131:, »3lTyhAA 
[3] W:^/U^/u^«±«l 6{C. §14 75119? 7 try 
hAA [7 : 4] ll^yhD-7 1 2 Id. 

[0 1 0 2] - > 1 1 ^ Z 

[ 7 : 0] v-^^ 1 4 ^^t5S7-^AA 

.[3:0] 3o£lfiAA [11:8] ililoOl 6t'y 

*±ffitryh^e>. S—ls'r — fZ [7 : 
0] , 81^7 — ^ A A [3:0], ioJ:U^AA [1 1 : 
8] coflg-eafc^fc 1 6 M'y VcDt'—? (TKW^ft-^-) 
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AB' [15:0] Vm&Ztl* *\s9 9\ 3<DAtll!& 
* A [1 5 : 0] lC{feSS£*t£ 0 
[0103] l>*-(0&&,. ffl-^OW^H U 

[15:0] K^iltAB' [15: 

0] dSgS^tU T K^fitADR [15:0] tL 
T\ RAMI 5KlW#&£ft& 0 

[0104] — * % ^> hn-7 1 2lt H U^</U<0^ 

gjf-f-^t, ^b^tof^/ti/^FSfcs^ 10 

£tf7^ hllfWR^, RAMI 5(Cffl^t^) 0 
[0105] 8oT, Z.(Om^. RAMI 5(dioV^T 
11. TK^iaf ADR [15:0] K*fl£1-<5 T K W 
X — 9T> [7 : 0] *U r-^DO 

[7 : o] * L-cm^sftSo wh. ^<om&. 

[7 : 0] ^ RAMI 5frbttitl£tlZ>o ^ 
DO [7:0] <7>5*> x ±tt4fyhDO [7:4] f* 
DFF 2 0{C«3£$iv ~F#4 \fy hDO [3 : 0] fi 20 
DFF 1 9(C«*&S*tS 0 

[0 10 6] *fc. = > 1 2te. SEaHT 5 — 

A [7:4] ^Srft-t-o i:, ^0«7-^AA [7 : 
4] (CS^VNT. ^gH^ 5 — Jttf *) ^ yi/teXTf 

mf*—***. -hiSbfcJ: 5t-, (1, 7) RLL^NR 

fcs*s^*«ELftv\ roofed, aew^— 

it is 7 b $ttrv^<i©gcr>^-e^ AA [7] =0, AA 30 
[6] - 0, AA [5] =1, AA [4] =lt45» 

7^fe^)h v-^^ 1 4{CioV^T^^-r — h 
c^TV^<i§g^ c p-C AA [7] =1, AA [6] = 
1, A A [5] -0, A A [4] = 0 bftZ>&&&&T 

[0 10 7J tC-e, ^>hP-7l 2!3, A A [7] 
= 0, AA [6] =0, AA [5] =1, AA [4] = 

^*>JbdS9 3iyS7«fl-R I S ESrtti^-r^o **L, 40 
hn-7l2il A A [7] = 1 , AA [6] =1, A 

A [5] =0, AA [4] = O&felti-fZb. tLhTtf 
9aiy^S:*tBb«ii: IT, £*>T# 9 ^ F A 

[0 1 0 8] &Wff— *coft/J\Ete*SdS 2 -c*t> 

[0 10 9] St*>TiS9^yv?«#F AL LS fettle 
li^x 7 y'§#RlSE!l DFF 1 9±fc«2 0 50 
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*:ti^intiij3£inZ>o DFF194fcft20ll £*>T 
#Day^B*F AL L*^HS£^>±^f53iy v^fl-g-R 
ISE^>f;y^ RAM15^^7^D 
[3 : 0] £fc(3D [7 : 4] Sr^S^U X — ^ F A 

L L DATA [3:0] ^tzteR I S E DATA 

[3:0] t IT, /o^7V^7^ Wf 7>f >1 7 

[0 1 10] — ;S\ 6fi. is? 9 1 

4A^7-^AA [3] *%LWr — 2k LTgfa U ^ 
OggiOx— ^d^5>, 7*" — ^DATAl DATA2, M 
P^lt, -tit^itS:. /n>/7^l/^ W7 

^>n, is. e««-W6£* 2 i tcai^-f 5o 

y^^y/Uy* 4 W > 1 7 1 8 "CIS, DFF 

1 9 £ fete 2 0frt>&&£tlZ>4 \f y YcD'r — 9 FAL 

L DATA [3 : 0] *fcl*R I S E DAT A 

[3 : 0] (CL^ot, f-^DATAl^/cliDA 
T A 2 ifts^rix-P^gfjefi: y * ^itt x it3§3E £iv ^gJE 
7-^DDATAUf:llDDATA2i:lt, EftfB 
*SS£«2 1 Kfltt&SixSo K««#363-«2 1 -CWc, 
/D^7^^r>f W7^>1 7*fcl*l B^ti^tb 
^^^12f-^DDAT A 1 tfcliDDATA 2, 3o 
<tt5^/U^^^5l^«l 6 frh<D*r — ^MP(CS<5VN 

[0111] r. C-C, HK<E>l§Ji&-Ora\ ->^^ 1 4^R 
AMi5 4^<o{ta (BfcfftSflD (C^oT. 
zf/^y"^ W7^>1 7 ^/c^ 1 8 IC^Lt, ^39^— 

5f-^DATAl $^W:DATA2^A*Sii5^^ 
^ > ^ ^ , 7-^FALL_DATA [3 : 0] ^tzte 
R I S E D ATA [3:0] ti* 7<2) £ tl Z> * 4 $ 1/ 

It. ^P3f^— MA [3] 2)U^$ti6^/^ 

^/W^^^[eIS§1 6(DAM^ I NDATA(7)fij^^ 

eicetfti-iSCliT*— ^Sr, A A [3] t*«^<, A A 
[2] ^AA [4] iC-TSr i*if«Cj:oTt>i6m-*-* 

[0112] EI4«, 3 (T^n > h o — ^ J 2 CO 

[0113] AND — h 3 1 (^IL Sf-^AA 
[4] JjrjAA [5] J: 5«Cft**lT*3 

t). ^^-Cti. £DAND 3ft«»JIStt, A 

A N D^r— h 3 3<Dt&Jj<D7^jJ%f6^-^\Zs NOR ^ — b 
3 5<Dffi^^A*cix5i:9^^$nTj5^ AND^ 
-h3 3t}l AND — r 3 1 £ N O R — h 3 5 i 

©ffl^^ANDdsauiu ^o»|[8ad\ a*>T^ 

^^vi#FALL t LTtB73$n5c NOR *f — b 



21 

3 5C(j:, XHt 5 — *AA [6] &£XfAA [7] j&*A 

[01 14] lot, A A [7] = 1 , A A [6] = 
1. AA [5] =0, AA [4] = 0(Dt%<D&. AN 
Dy-h3 3^5>ll HW<A- (1) <DSit>T35 s 9 3cy 
S*«# FALL # m^J S ftZo 

[0115] Sfc* AND^ — h 3 2 tCli, 
AA [6] ifciztfAA [7] ^A^Sil/* <fc Pt-^Jx 
T*59, *I"Ctt, H#OAND^»»S*t, AND^ 
-h3 4<D— *OA^*^(CA*l$^5o St AND 
y-h3 4<7)i^AMi L iai NORy-h36(D 
ttt^A^iX^ J: 5Kfc£*uT*5 9. AND^ — h 3 
4"Ctt. AND ^ — h 3 2 t NOR f — h 3 6 t (Dktijj 

yftfRI SEtLTtH^$tl5o NOR^ — h 3 6 
12, SEW^- *AA [4] i3il/AA [5] &7<*)£tl 

[0 116] #£oT. A A [7] =0, A A [6] = 
0, AA [5] =1, AA [4] = 1 (Dt^ <D3+^ AN 
D^-h3 4HH Hl/^ (1) <7>5Z*>Jb^ 9^3/ 

[0 117] — S\ W=i>i l ^co^^iri^ h 
fflr-S-CSJi, O R h 3 8 A J: A 

NDy-h3 9o-*©A**ff-i^ a— ^^-r htm- 

OWIL OR^- h 3 8©te(DAM^J:^^ 
-^37C, hfi#WR^, AND y — h 4 0 CD— 

^•cOA^^T-lc, ^r^i-LA^^n^ J: 5tc^^nxvN 

[0118] OR^- h 3 8 -eii. fy/t hff-^ 
CS^tw^^f hflfOW^OOR (BSSfP) i^WM- 

hil^c SI*, v^^yi i dSffi^-TS^*^^ 
[0119] St *3 7T'lt *-/<7>< h 

and^- h 4 o^t^A^a^ icMsn 

5 e AND^-h3 9"Cll ^y^-feU^ Mt^-C S 
i:. -Yy^-^3 7^)ffl*i:<OAND^8l|[§^ 

/f^-^ffOE^, ^ - > 1 1 fr&jji-£> 
4: #teL U"</u£ 

[01 20] AND^- h 4 O^te. -Y 3 7 <D 
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>i i &ttiJj-$-z>^-—/<7'< hfi^ow^Li/^/u-e, 

[0121] 1 5 13 cO^/W^^^/t-^^^^i 1 6 CO 

[0122] Sf-^AA [3] ^fc^f-^DAT 

10 (Dfjai/? (^n^^CLKCO. CT^tf, £^±2*9 
^y*/<094 S >^&£f) "C7:y^£*VC. DFF5 2 
33J:tf 5 3ldflfc*&$ix£o DFF51I1 5yf 

Lfcf^^DATA(DS6ffl^ (/Q) £ x ANDy- 
h 5 7cr>-^OA^^(Ctt^5o 
[0123] DFF5 3I1 * 5 5<D&Jj(D? 

Q=.y*stO#4 * is??*}?) T\ DFF51©ffi^^7 

y^i-SJipJcftSJxriso. St 5 
y^r CLK^tfe^itS J: 5lc#£jx-CV^6o 
20 Sot, DFF5 3m iit^DFF5 2^7^f 

T-^DATA 1 t UTttWSixSo 
[0124] — >5\ D F F 5 2 "Cft, D F F 5 1 CD££};fj 

DATA2fcLtaj*Sh5ttti^ DFF54. A 
ND^ — h 5 6 <D — ^OA^Wx *5«fctfAND$*— h 
5 7c7>te^cOA^^T-^^^$^^o DFF5 4~C=b N 
DFF 5 2CO£t3^?^^ ^n^^CLKO^ 
30 y^SJx. -^rcoStem^^. AND**- h 5 6<Di&Jj<D 

[0 12 5] A ND^ — h 5 6 T1i> DFF 5 2 <Dft£l 
t, DFF5 4©56ttlAi©AND^a*S^ OR 

(i, DF F 5 1 (DR&itijjb. DFF 5 2<DtiijD k<DA 

[0 12 6] ORy-h5 8(Cll AND — h 5 6^3 

40 Ox ^nbcOORd5gS»$^ ^rc^^^Mm 

[0127] @6tt, 13 (D&mm-fr&ZLgs 2 1 

[0128] ^^^T-f H7^>1 7 
1 8 tllfri^^r-^DDATA 1 JfcliDDAT 
A2ii i^-ftbfcx AND^ — h 6 1 (C1A73 5 J: 5 
(C&£ixTio*) . AND-5T-F6 It'll 7-^DDA 
TA 1 iDDAT A 2 ^AND^SSeilT, AND 
<¥- h 6 2CD—^C0AJj$^^m&£rLZ> c AND — 
50 h6 2{Dffi^^AM^lCil r-^MP/MA^l5 
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X 5 fcte^tlXlo 9 , ANDy- h 6 AND^r 
[0 12 9] 0 7;BJ:t/0 8 ^ILt, 0 3<D 

>i 7, is. *5±tXE»«#«^«2 io«»<o*aa 

[0 13 0] **5, @7lt 0 5 Id^Lfc^y^^^^ 

[0131] W = 1 (B3) H©^Py^CL 
K (18 (A) ) II DFF 5 1, 5 2, 5 4, 
-*5 5 N ORy-h5 8Htt»SfttV^ 0 
If-^AA [3] DFF5 1(:M^tJ3!) x 

IODFF51, Sfefctt. DFF52, 5 4 (dio^ 
T, ^ d y ^ C L K^fi*)±i5 5 x y /f ^ 

t\ HSR 7 :y^£2x£ 0 

[0 13 2] -r-C. k Sr^(Blw*fJE£i-S^»i U D 20 
FF5 2(Z)7^fttJ^ (Q) SrDATA [k] hm^TZ. 
t ldt^) 0 ^(0*§^, DFF5 UC^^iX^^lT- 
^AA [3] iir-^DATA [k + 2] ^r, DFF5 
l©7^^Alif-^DATA [k+1] DFF 
5 4©7^f^^f-^DATA [k-1] ^r*x 
^x^^^T^S* 

[0133] — >5\ ^ >s<—? 5 5 T?W\ **y?CL 
K*SS<ESiX x DFF53 (DFF53^n> 7 ^ 
^) fctJWSSfrSo DFF5 3©AMf (D) {CIS. 
D F F 5 1 ©7 SiA"Cfc5r-^D AT A [k + 30 
1] *Stfc*&$iXT*5?K DFF5 3T11 f-^DAT 
A [k+1] RlE£tltL?u *y?CLK<DiLlb±& 

[0134] ZCD&gk. 7"^DATA [k] 

B8 (B) ic^-TJ: 5*fcOT?fcofc4:-f D 
FF53©7yfffi*tUli, 08 (D) {Zfjk-fX? 
^ Z^r-^DATA [k] J: '9¥? cr ^fcttitA, 
t'f-^DATA [k+1/2] ^#ibH5o 

[0 13 5] DFF5 2^fe|j:5 S^^^ftB^T'fcS 
f-^DATA [k] ifcliDATA [k+1/2] 40 
13. tfy^-J ;\s=? ^ W 7<Y> 1 8 1 7 (Ct& 

*X. ~Jtk:J:*K r-^DATA [k] (0 8 (B) ) 
tfc^DATA [k + 1/ 2] (08 (D) ) l*. ^ix 

^ru §8 (C) Sfctt (E) C^tJ:9 4air-^ 
DDATA [k] (03 {C23(t5DDATA 2) £fci;t 
DDATA [k+1/2] (0 3i:iiotf3DAT A 1 ) 
<t cii^c ^IT, Ifr-^DDATA [k] 33 j: 
DDATA [k+1/2] 13:, V ^ix t)AND -f — b 6 
1 Cftl^Tl^c 50 
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[0 13 6] AND^ — h 6 1 "Chi:, gS7-!?DDA 
TA [k] (08 (C) ) *3j:tfDDATA [k + 1/ 
2] (08 (E) ) <OANDaSgS^£*U ^*UCj:tK 
08 (F) lZ7rrr±ott:y- hfI#GATEa*di£/£<*iX 
5o Z(F>*f — hfg-^-G AT E Ji x AND^h6 2lCft 
#S£*X5o 

[0 13 7] ^r"C. nM (nTOH^Hl/^) (O^r 
-^DATA [k] tC*fLTti. (6dS (n-x + y) T 
<D#— hft-g-GATE^^g^jx-5 0 

[0 13 8] — ^r. DFF 5 4^, DFF 5 2frh<D 
7 s — $ DATA [k] &7*y?-£iKZ>^k\Z£ 9. -tlx 
•tDl^ny^mfcr-^DATA [k-1] i£ 
ix. ^OggaiA ! DATA [k-1] ( ! ligfe^S 
-f) ANDy- h 5 6(0-*©AM?lcM$K 
3o AND^- h 5 6 ©ffi^OAAiB^ ICS, DFF 5 
2©7 7flll*-CfcSf^DATA [k] 3ftS«l»**t 
T&tK AND^ — h 5 6m X— * ! DATA [k 
-1] £ D AT A [k] k<OANV&m&&tlZ>Zh\Z- 
XV. 08 (G) \Z7F-f£?\Z^ 7 s — ^DATA [k] 

t5W^/^TOP (d(D»^^TOPI^ 7^— 
^DATA [k] OSt'*>±dS»)3iy^8B^-e©»d<l[«w 
*SSi-5) ^£j£$*X. OR^- h 5 8JC{&j&§;fx£ 0 

[0 13 9] AND^ — h 5 7 Kite. DFF 5 1 

7-^DATA [k+1] ^gglfcIDATA 

[k+1] x — DFF52)5^x X — $ DATA 

[k] t&Wkj&ZtlXte*) , ^r^-CI^, ^ ! DAT 
A [k+1] iDATA [k] <D A N D^fiKJS § *x 
3 C ANDy-h5 7tit 0 8 (H) {C^ 

1-«fc5»c. 7-^DATA [k] <oj*«SSr^<D»«gi:-r 
5, 1 * n y ^ 5)(7)/^7i^tt 5 END 

(r©»«^/^END(i, 7-^DATA [k] <D<L 

ix. ORy-h5 8lc«$n5o 
[0 14 0] ORy-h5 8m ^tC{fc*&$iX£^ 

d^CLK J* h^vO-;*) (0 8 (A) ) . 

^/MTOP (08 (G) ) % i5J:t;«/^^END 
(08 (H) ) OOR*W»$lx, ::ixfcj:9. 08 
(I) {ZTF-tX — * (v;ur/<yu^) MP^M 

£*X£ 0 dOr- ^MPte. ANDy— h 6 2lCft^$ 

ix^c 

[0141] AND *f — h 6 2m y— hft#GAT 
E (08 (F) ) ^T 5 — HIP (08 (1) ) b (DAN 

r>frmnzti. -tvizxv^ gj8 (j) i^-rx ?\z* 

S+ (1. 5 - x ) M + (n-2) (0. 5S + 0. 5 
M) +yM+ (0. 5-y) S ^eri^f^RE C 
dS^JSJlSixSo 

[01 42] S£o"C\ Mx.li> x = y = 0(O>#. fS^ 
s</ls*lZ. *1. 5M+ (n-2) (0. 5S+0. 5 
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M) +0. '5S"C*a^5rtlc4 9, CLttl*. fM£ 

[0 14 3] *fc, 0Ux_ti. x = y = 0. 5<D£ E 
fl^A^f*. ifcl. 0M+ (n-2) (0. 5S + 0. 
5M) +0. 5M+0. '5S-etS$^5^^(C*^ 
otitis- W^bfcE®:&^BlC:fctt6S^£ m~<Dh<D 

[0 14 4] &L±frb, mM^LxteXXfy x = yi 

lt, o. omo. s^mx^tzitzz tX\ U 
i^totf. ia««-g-A (122 (c) ) tB (B2 

(D) ) fc<DHISra«Wfc3E^bS*4r t<o-e#atB« 

7 > ^ A T * i? ^ pjfg #v ^ ^ a §rJ!3ii- 5 r £ 
3&SpTIBi:*So 

[0 14 5] 31SSxjoJ:^y Sr, S&5Sgfctt 

(c»tr, m^wtz if \zm m-t $ ^ y s? oftm-ftuc o 

[0 14 6] «J6flx*>J:Vy Sr. ±j&Vtl£? 

\z s 0. OMO. 5<Bttffl"C2MtaF** <fc oizisfcm 
£\ teffi'</l'X&£Z$*%t$/</l'*<Ds</l'*^\^ 1. 0 

Sr, ^(D^ 0. 0M1. OOiitMS 

O^/l^Ki*. 0. 5TMI. 5TOiittftt5 
-itiSo 30 
[0 14 7] r^T\ SX±<D±?{Z\sXftl±>tlZ>ft»s< 

[0 14 8] 1P*>. fluxg^HIl 7 SEfl^ A* 

t>±&*) xyy'J:, ^SS^/^^<05i:*>T^ 9 ity *✓£>[£ 
M^^bU mfciflsiv ^^^cD^A^IV^fb 
t^c *<0»A. E^[H?S4 0^«i^, «£$felC:io 

[0 1 4 9] t Hi (D-f^^p K7-f^^v^ 

X^lClfi*&tf;ifc£%x.fc»g\ EftlSK 4 1 ^ * 
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1^^7-01 7joj:tf 1 8&mf&i-z>fr&mm±*j:z. 

•[01 5 01 fiPt>, •fvyy-rzfjX'T** 
-Y>1 7i3iWi «»0>-Y K 

£tfy SrK^S X 5 KLfc^fc£K:;tel*TH\ CM 

i^^BiUot, 1 75^ 3 few&<omM-Mi<o&m& 

Z h&XZZ>£5\z1rZ>zb&, 1E^I§]S&4 &CMOS 

- 1 c^b-rsic&fcoT. as*raHift-5 0 

[0 15 1] tZX. E»EI8&4«r. «*tf. 

J: 5 fw-fs r 4: ^-e^r 5 o 
[0 15 2] IP*>, B9H E»[BiK4 0ffi<o«^«Sr 
^Ltv^o 4*5/8*. H13{cio{t^in-^^*f^i-5 

(Dm.mn. igfi«is-rso ip^>x ^<oE«iHiB4tt x 

7 i *5«tt/7 a^fc^-jattfeix. ^^ic, ^"cr 
^7 v^-f w > i 7 ifcit i 8 cttxt, y 

n ^7^7V^f^ W 9-f > 7 3 ^fc^ 7 4 ^^tt-Ftl, 
[0153] (IU 096OHJfi^!l^*5V^Ttt. ^--Y ^> 

i i^. 121 3 xmmi,tim^(Dm§:m^rf o £ h 

ffDL_TEST^f|, tl/CMFLAGl 

[0 15 4] $^>{C. H9<Z>HJfi«-ett % gMii^x, y 
K*fJ&i-£>R I S E DAT A, FAL L DATA 

#V\- RAMI 5 He 12 (=6+6) f^F^RAMi 
$tLTV^ 0 ^fd, DFFl 9*fcft20li, RAMI 
5^&m**iX5> 1 2 \fy h^r-^DO [11:0] 
CO 5 h<DT#L5 tT^ hDO [5:0] *fci*±fi[ 6 
FDO [11:6] ^ -tiveix?yf-t-£J: 5{c4$ 

[0155] tU^^71(t m%-\-$, 6 t*^y h U 
^^T\ ^rriC}^:. "^-Y ^ > 1 1 II^DL_TE 
S T t. y* — $ D [11 :0]©5 ^>^)Tfe6 y Y 

[5:0]^. i^S^A/Bi:, A [ 5 : 0 ] \Z 

^^71 (OA^^B [5:0] DF F 1 9<7>^ 

7f tti*3&s#fc»&Sixa J: 5(^ietiTt^o ^Lt, ir 
1/^^7111 <f#DL_TE S T^. Wittl *fc(Z 
Oco^i:. ^(DAJjy&^A [5:0] Sfci^B [5 : 
0] --coA^iit^L. -^^oaS^^C [5 : 0] 
db^Ji"^ X ?\Zf£ $HTV N 5c MP^>. tl/^71«, 

fl-^D L T E S T# 1 ^fcli0O> t , -v-Y ~ > 1 r> 

o Of" 9 D [11 : 0] oQ 5 o^>T^6 t* h [5 : 
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0] x £fcttDFF 1 9T5 s^SJtfc, RAMI 5 tf> 
b^a^iXfc^— ^DO [11 : 0] (Do *>6QT{£6 
If* hDO [5 : 0] UTfcltfr*-* i 

5i-#$*XT^5 0 -fcu^* 7 1 <E>£ti;fjH asfiytc 

^t6f-^FALL_DATA [5 : 0] tit, 

[0156] tl/^^72t, irt-^^71 £|^«|;L6 
tf* h<DirU^*T\ ^fCH ^nyi 1 m 
§DL_TESTt, X-^D [11:0] <^ p ^(D_h 
$L6\?y b [1 1 : 6] tiK ^©AMfA/Bt, A 

[5 : 0] \^tl?tlj&m£tiZ£5\ctj;£ivX\,^Z> 0 
£L>\Z, tl/^^7 2(DA*SfB [5:0] (CIS. D 

FF20O7 y^ffi;fcasffcS&£*L5 J: 5 KufeSffO* 
5 0 ^tt, 1?U**7 2H -tUf? 7 1 
fitDL_TEST^ *fcttO0>i 
A^rtSB^A [5:0] *fc«B [5:0] — tf>A^ £5! 
iRU ^Offl^SfC [5 : o] ffl 3 fclfc 
^tttl^o S£oT. -fe * 7 2(C2oV^Tte. m#D 
L_TEST^l*fefi0^t|:, ^-T^Vl^^b^^ 

[11:0] ^H^ie6t f 7 h [11 : 
6] , ^fcfiDF F 2 0-C^^y^^nfc. RAMI 5 ri> 
kR^itiSftrtiT*— ^DO [11:0] (D5t©±fi6 

if y hDo [11:6] ^ -^ix^nsiR$nTm^$ 

^R I S E DAT A [5:0] t LT, ^u^-^ 

[0 15 7] ^n^^/l'T^ Wf 7^ >7 3*fcli 
7 411 /D^7^T>fW7^>17|/ciil8 

> h©f^^FALL_DATA [5:0] */t{*R I 

S E D ATA [5 : 0] {Z Lfc^ot, 

AUfcliDATA2 Sr-tiX-PtL^fit V * fctt x fcit 
3§3iU glr-^DDATAlifc{j:DDATA2t 
L X ft^ti m ti i" 5 J: 5 I- * £ tit v n 5 0 
[0 15 8] $e>J-, /o^7v7Vvf^ W7-f>7 
3, 7 4(^11 ^^r^Vl ffifDL_TES 
T x ^yTft^-CLR, fcitf^Py^CLK^ftie* 

G2, F L AG 1 dS£B*$iX-5 <fc 5 Kft £ jh,TV^ c 
[0 1 5 9] BPh, HIl OfcJU -y^tr^^-?;^ 4 W 
7*f > 7 3 0TOJ^LTj3 19 , i 1 1 It, 7*vsf^ 

V^& e **5, 7'D^7^^T'fW7'f>7 4it ^ 
[01 60] D F 8 1 COA^S^ (D) ^60^ y 
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9. -tC-CI'i, ^-f a>l 1 frt><02 n 5,^ CLK (0 
11 (A) ) <D, Will 5i*>±d5 9^ 5/ * > 

^-e, tioAAH^ (d) ^AW^yf^n^ ^ 

*U£J:9. DFF8107^filA (Q) ttt, 

C LKSr 2^LfcfS-^RE F_S I GNAL (B 
11 (B) ) ^ffi^JtSo 

[0 16 1] IP*>. ^Dy^CLK^-r>fM:fl 
— ^fCft 5 0%-Ctt*Wc«>, DF F 8 1 (C*5V>T^. 

10 0%<£>ff-§-REF_S I GNAL^JWo 

[0162] -(OfI-^REF_S I GNALI1 ¥#5§ 
S^f- 8 2 *5 <t I/O R y — h 8 3 ^-J(OA*SfCft 

[0 16 3] HMttiSffi*^ (D CELL) 82ft 91 it 
rf. Hi 2(c^-TJ:5{c, (1 nv) £2l£ 

{cS?iJt«iKbTfl|j«$ix-c*5 9, {I^ref 

_S I GNAL ^I^^B#p 0 ^£ltSS * OR^- h 

tt. ffREF^SIGNALh ^tl&WiSMm^* 
20 8 2T?^3i0#RgfcJt®5£L^tOi: OORW$ 

[01641 OA^JJB^AUlU ^A^n 

yu^^^^l 6^^7-^DATAl (D L I N) 

#t**&$Jh/C*5 9 (^n^-^A-^ W >7 4 
(-o^tii, r-^DATA 2 ) % ~£fz, (DAJjWs^ 
A/Bfcte\ W^>ll^^>(Df|^DL_TEST^ 
flW&StbTV^o irl-^^8 4fi, g^DL_TEST 
^ «X.tf 1 t/c^0Ot A^ffl^A^fcteBKlffc 
30 I^tl5f-^DATA1 (DL_IN) tfcltOR^ 

- h 8 3<vtti£i&m$lis. *<om;fc**ca>fcttWrt- 

5 0 r<Dirl/^ 8 4 Officii, h y ^ ^ 8 5 io 

cfctfNOR^- h 8 7(^>— ^^A^ffi^C#fe*&$n^ 0 
[0165] hy^^851t H13K1 

7jk-t x 5 t-x. ei 1 2 (omttigje^iw h y ^ ^^fwgB 

3<DM1fom-C&. MM**? h!) ? *8 5te* 6 3 (9 X 
7) o^ffiiBffi*^^ h y ^^«{cEES*tT«fiES 

^6 3o^ajg$s^^n^noffl^d^ 

t-^^8 6{C(^ x h y £ * 8 5 <0i£!ZJ<DMte}§® 

^{cA*Six*8(lOft-g-fc^*&$nTV^o ^oT. 
31®-^ h y 8 S^ibir * 8 6 {Clt -fe:V^^8 
4<D&jJ (SEL_IN) §r, 0 7!?M6 3<Olfiai^ 

[0166] 6 (C[^, ig^-^ hy 5d> 

S>6 4 0«*3&s«j»Six5ffi, ti/i>^7l ({g]9) ^ 
br-^FALL_DATA [5 : 0] (D S E L 

[5:0]) tm&ZfrZ (rD^?^^f-f U-f 9 
50 > 7 4 ^Ol^TIi, tl/^72 a)- — ^ R I S E 
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D ATA [5 : 0] . 

13, 9 7 1 frhtOy* — $ F A L L DATA 

[5 : 0] (CL/c^ot, 5§5£^ h V 5frt><D6 
4<D«-S-0>5*><Dlo§r3«U -t<D3«Lfc«#Sr. 

A L L DAT A [5 : 0] \Z Lfc^o Lfc^— 

^DDATA 1 (DL_OUT) t It^f^o 

[0 16 7] St, :(Of-^DDATAl (D L O 

UT) » % NORy-h 8 7 <Di&Jj<07<J3ffi*\Zhfc& 
ZtlZo NORy-h8 7m -tls? * 8 4(D&jj 10 

(SEL_IN) tW?8 6H^-^DDA 
T A 1 (DL_OUT) £<£>NOR (s&3l?P<D^^) ^ 
^OgSgt^^NOR^. RSFF (RS7D 
^7 0^) 8 8tDS^lC{feji££;h,£o 

[0168] RSFF8 8 <E> R ft N 1 

H©^ymcLR (in (f) ) frmzztiT 

^^-Cii, ^y7fi#CLRiS0tfc|j:l<Oi 
-ttL-^n. NORy-h8 70BiM7^Jx, 

^£*L£ 0 RSFF88<7)tb^ (Q) f*. 77^FLA 20 
Git L~C\ ^ ^ > i i ^««&$ixS 0 

[0169] ££oT, ffi-^-D L T ESTd s l©i^, 

t^^84-Clt ORy-h8 3^«$il, 
M)^^85tNOR^-h8 7(C«*&$^4o 
ORy— h 8 3<£>tti;*7te. fi#REF_S I G 
NAL (011 (B) ) t. **LSr«IMCjaffiLfc«# 
©8Safp-Cfe^^<b. ^ErJxtt. (Hi l (C) l^-TJ:p 
lC x fi^-REF_S IGNAL^SW^^y^I 

[0170] hy^^85 "T?Wu 30 

6 4<Dm-%&mjl£tl, *t 8 6T*iZ. ^<7)6 4CD 

ft-^^P^O. X — ^FAL L DATA [5 : 0] 

(DSEL [5:0]) Izttfo-f 2> 3 iv * 

<0»S?«*DL_OUT3ftS. NOR^-h8 7i:Me 

[0 1 7 1] If -^-R E F_S IGNAL (Si 

1 (B) ) MffDL_OUT (i?U^* 

f Lfc 6 4 (7)f 5 *)(7)^f llW (il 1 (D) ) 40 
^D5/^CLK(OHMTJ:9/jN-cfc5i§ 

(E) 0 NOR^- h 8 7<JOf±5^?(CHU-< 

iT^-gLTl^il, NOR^-h8 70^(j:L 
^/K55SJii2) (Hi 1 (E) ) c 
[01 72] NOR h 8 7 CDffi^iCH U^/l^gtft, 

({glii (e) ) . * y r«#c l r (0ii 

(F) ) frl (Hl^/W) RSFFSSCOfcti 
Atfc^FLAG ltlii? (Bl 1 (G) ) , S 50 



mmW-l 0-91961 

' 30 

fc, NOR^- h 8 7com^J^L l/-</^SSTS)5S 

^ (Hi i (e) ) , ^yrstcLR (0ii 

(F) ) (DU^/UklZmSmtC. RSFF8 8<Dfc£WC 
fc^FLAG IliO (L^) &5 (011 

(G) ) e 

[0 1 7 3] U±frt>. f^DL_TESTS:0it^ 
^!)7flfCLR^l^Lt, RSFF88 
f^FALL_DATA [5 : 0] 
(DSEL [5:0]) 4 IP*,. 1r * 8 6 
S«*Sr»fc$*. * y T{t-*§-CLR£r0{cLs ^:<D 

77^FLAGid5 0(Diii:>5:^(O7 f - 

^FAL L DATA [5 : 0] (DSEL [5 : 

o] ) as»e>*u hd^^ii wkt 

[0174] :(Dj;pl: x @io (oyn^^v^r-f 
W7^y7 3iatili 1 y^^<oil56{Ci^S^ 

mttaa*^ c^m 01 2^*Lfcj: 

[0175] rC"C, fi-i-D L T EST§:li: LfcS 

£\ 1] 9 (Dir ? 7 1T11 ±3$LfcJ: =* 
VI 1 frhCD'T — ^ D [11:0] <D?±>(DTiiL6t:v 
hO [5 : 0] asjMRSJt, f-^FALL_DATA 
[5 : 0] (DSEL [5:0]) Ht, 

W-fW7>fy73l:Miii5, 3£oT\ "W = 
VI if*, 77^FLAGlSrEfiL4^b, .hi&bfc 
<fc?(C. ilfDL_TESTioJ:t/^ yrtg-^-CLRSr 
mtZltZkk fct-* :r-*D [11 : 0] Sra5-ft$* 
1 ^ n ^/^^fSWJSf^f-^F AL 

L DATA [5 : 0] ^l5W:^ s t^, ^<DU 

fSMSSMS-'j^-C, RAMI 5tC ol-gl^MOx — ^ £ 

[0 17 6] E«/^^«rflferti-s»S-lciav^r 

J*. = V1 l^fi#DL_TESTS:0tt5-i 
-e. 0 9£>iri^^ 7 1 iC:fol^T. JiiSLfcJ: 5*-. D 
FF1 9^)ffl73^1SJ$tl, CitK:j:5. RAMI 5^ 
bM^n/cf-^DO [11 : 0] c7)p1b<DTfi6 
yf y hDO [5 : 0] & % 7-^FALL_DATA 
[5 : 0] (DSEL [5:0]) t l*C, ^o^-^ 

7>r^ W7^y7 3CMe^ 0 r.<o*&£\ 
^7^^7.' W7^>7 3t11 tl/^^8 4 (0 
10) [Ciol^T, v;Vf//i/^4gl6^^7-^ 

DATA 1 (D L I N) T^iIJR^tu h V ? * 

8 5l:K^il6o tit, ±1"? 9 8 6tCiol>T, 7* 

— ^ FAL L DATA [5 : 0] (DSEL [5 : 

0] ) ^It, ^/U^/s/i.^^^ 1 6/^^^— 
^DATAl (D L IN) 0 6 3 (O^-HlSM 

m^PX'^n^r^m L?t 6 4 co^i-^cd 5 *><ov^i"n^*s 

StRSiXs ^ilfA, T-i'DDATAl (DL_OU 
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t) t ita^$Mo 

[01 77] £X±<OX 0 ^7V^r^ W 7 

>f>7 3 (7 4) Kilittf, 1 ^ n ^^^OilSlC-j^C 

Z<D&mcttfcLX. RAM 1 5(eE1S£li:£x — 
#D [1 1 : 0] ^S^^x.^^t"C. SM&PTIBfcft 

[0 1 7 8] ft*5. ±j£cdJ; 5ft 1 9 n * ^5><DiiSK: 

(eft 5 J: 5tt5i £#pTfiB-eS>S. 
[0 1 7 9] JWJi^J: 5 ^rfu^f^^-^jvy"^ \s 

^7^f>7 3 (7 4) (COV^te. *#mKA* s ife^a 
JHUfc. #J^F7- 2 4 4 9 6 3*ft4ffc. 

[0180] ejll. ti^ffc^ *9&mm-t 

^\ *§B98tt. 0SJ;ttf. K®#ft^tf>. s f*^9 : fe 
[0181] ftio. *Hi£WKc*5V^Ttt. ISSx i y 

[0 18 2] *|H6«"T?W:. ^p^7-7^f^ 

W 7-f>l 7(CjoV^T. DFF5 3 (0 7) "C^bix 
fc¥^ o ^f:lt»|:Jtfft5f-^DATAl *r 
2UE£1*:5J: 5CLfc^, DFF 5 3"Cte. l^n^^ 

W > 1 7 fcntei^T* rco^— 

^i:»et5BB^^tt, ^xS-f (i. 5 - 

x) M+ (n-3) (0. 5S+0. 5M) +0. 5S 

■fyM+ (1. o- y ) s^^^:t(:/^c 
[0 18 3] 

*4B3 5 3Hk$Jt£>i: <!: t>(e N ^S^Vu;*^®^ y 
#fi£^«fkei*:£ r t (C J: 9 . ^OAVi^SS^tSix 
£o ^oT, W^tf. J»it*4if^»«LfcE«MflrSr 
^aicss^-- 1 tf-emt ft** 
[0 18 4] »*3l6JcE«l<OE««E»:(c«. te«S^/u 
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^^.'fct, K«SE»*5j:t5S53l7V^^ 
T ^ ir* 2**5116 i ft £> c 

[0185] if*® 7 icBtto?*— *EW£1EK: <fc*x 

tf. SSaSnTCQ-^— ^l-^t5SS/^^)& s > 5£x 
S + (1. 5-x) M4- (n-2) (0. 5S + 0. 5 
M) +yM+ (0. 5-y) S. $ftlttxS+ (1. 
5-x)M+ (n-3) (0. 5S + 0. 5 M) + 0 . 
5S + yM+ (1. 0-y) SXmZft. :oE§/^ 

«ftiflC»^bfcE«4f«S:*»fcl6i-r t ri^ltii: ft 
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[ElffitOfffi^fttftK] 

[@i] ^wsraiffib^^^^ y<o—mnm 

[■12 1 Hl«>E«lElK4ic:felt*E»««r*ffiSr«ft?a 

[03] ISl©ESlElK4<©«?j5£fl»JSr*i-^n5/^B|-e 

20 [04] Ej3co=i V h a — 5 1 2^*SjBSffilSr*i"lEl»Sl 

[B5] m3C0-=e/u^^^5l4:Sl 6co«|j*WSr^-f (El 
£&0-C&5 o 

[H6]'H3©B»«**4»2 lo«J««ISr*-riiI»S 
0~C£>6 O 

[07] |El3^-^/i-^^</i-^^^^l 6. ^xxify^-f 
>V^j > 1 7 , 18. 48 J:t*E»«#38£# 2 

ims) 07 cd-7/w^^n/I'^.^^^i 6, yu^y-^y 

30 /^W7^f>17, 1 8, i3iT/E»«*«5fe»2 

[§9] Ell <DE^leJSS4CDfi&co«^dS:^i"^ni 

[010] ig^/n^^^^f^ W7^>7 3 

(7 4) ©»a«SSt^Dy^B^fc5, 

[01 1 ] 0 1 OCD^o if^^^/^f ^ "7<< > 7 3 

[012] 0 1 0O#&aH^8 2 0*Bj*«Sr^i-HJ 

40 [01 3] 0i ocoii^-^ h y snmj&m&TFir 

^^0-tr^>5 c 

[014] ttajft^-f ^^©E«HaSrlftWi-Sfc»© 
0T*fe5 o 

[0i s] k*— h^^p^-r^>fe^co0 

[016] !«*©E«4ifltSr«6S:K?a-rsfc«>OH-?fe 
[017] «*OE»««Sr«5lslKO-W<0*jSSr^ 

50 I^^-^tftB^] 
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1 "ta t 2 *f > K/i^— 3 
7'^, 4 5 S^HJSS, 11 ^ 

^=r>, 12 3>Fu-7, 13 -ferl^*, 
14 9 % 15 RAM, 1 6 ^/U?-/<;UX 

17, 18 yD^7^^f^ 
19, 20 DFF, 2 1 !B»f§-g-3g£S, 

2 2 ^-MeIES, 31M34 AND^ — h, 

3 5, 3 6 NOR *? — h , 37 ^W^^ (N 
OT^-h) , 38 OR^-h, 3 9, 4 0 A* 
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*ND^-h, 5 175S54 DFF, 5 5 

— 5 6, 5 7 AND^ — K 5 8 OR^ 

h, 61, 62 AND^ — h , 71, 72 i? 
7 3, 7 4 yvfy^y/^J W ?4 
8 1 DFF, 82 ¥4ES9£X-=F, 83 OR 

K 84 irl^^, 8 5 SjE^hU^*, 
86 irl/^*, 87 NORy-f, 88 RS 
FF 
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REC - DD1 & DD2 & MP 
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[m 2 ] 



[El 1 2 1 



(A> clk _xijTjnji_nj~ijn^^ 

<B) DATA J~~2M 1 2S 1 3M | 5S | 5M 

1-5T 



(C) REC _F b 
1.5T 



1.5T Q.5T 

_F LTb 



(D) REC 



2^r 



2.5T 

1T 1T 

d LT^L 



5.5T 



2.5T 



2.5T 



5.5T 



1.5T 0.5T 0.5T GST 

-F LTLTLTb 



4.5T 

1T OJST OST 1T 



4.5T 



|lN$>0 c|lNy> 



JUteiiE*^ B2 



[05] 



I DATA h 



iNy>o- 



D Q 



DATA 
Ek+1] 



j — D Q 



53 



51 



D Q 



f->/Q 



52 



D Q 



IDATA 
tk-13 



DATA1 



Q1 



DATA2 



AND 



lTQP. 



54 



56 
57 



END 



MP 



58 



TOP - DATA[k] & IDATA [k—1] 
END =» DATA[k] & !DATA[k+l] 
MP = TCP I END I CLK 



Q1 = DATA [k— 1/2] 
Q2= DATA [k] 
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WR 
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AA [3] =INOATA 
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DFF 
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-19 




jFALL- DA TA[3:0] 
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IN 



OUT 



DATA1 
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MP 




DATA2 


DDATA2 









C IN 
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DD1 
MP 
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0D2 



AAC7I4] 
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1 



13 > 

D[3:0] FALL 
RISE 

CSIN 

WHIN QE 
QW1N CS 
WR 



OUT 



D 
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SEL[3:o3 

|fuse-DA TA Z3 : o] 



CLK 



O[3!0] 
DFF 

D[3:o] 



DO [7 



h20 

DOfo:o3 



REC 
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OH OUT[7:0] 
IN [7 " 0] 



ab[15:o]. 



aa 

AA 



[it : 8] 
[3:o3 . 




V 7 

z[7:oJ 

AA[11 : 0) 



14 



A/B C[15:0] 
B[15:0) 
a[15:o] 



s 

13 



ADR 

[15 10] 



A[15:0) DOUT[7:o] 

CS RAM 

WR DIN[7I0] 



15 



11- 





CS 




WR 




OW 




— A8[15:0] 




^ CLK 




D[7:o] 




— 2C7:o] 
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[04] 



[Hi 4] 



|AA[4lh 
|AA[5l> 

|AA[63h 
|AA[73h 



| CSIN ( 
lOWINf 



|WR1N| 
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ANDj 
35 



32 

and)- 

36 



NOR 



37 




33 

AND) 

34 
AND] 

38 



39 



40 



H FALL | 



RISE 



|~qrj — rcs~i 



WR 



[ggjgg 




[Hi 5] 



tj-n-n-Ji—R 



ANDj rOEl (.77* C 



X > C V x x 



OFF 



J 



FCOUT-Dfo] &D[1] &!D[2] &!D[3] 
RCOUT=!D[0] &!D[1] &D[2] & D[3] 

OEOUT = CSIN & IOWIN 

csotrr - csin I cwin 

WROUT = WRIN & IOWIN 
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INDATA 
(DATA[k+2j) 



CLKO- 



DFF 



IN)£>0-- 



OFF DATA 
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D Q 

t> /G 



(A) 



53 



DFF 



(D) DATA [k-f 1/21 



D Q 



B) 



DATA Ck] 



DFF 



D Q 



'DATA 
Ck-i3 



17 



7 "07*777* 



18 

1 



7TJ77V7> 



DDATA 
[fc+1/2] 



(E) 



ssat^^s 21 



DDATA [kj 
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i 61 CF > 



56 



<G) 



g) END (H) |^ 
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[08 J 



(a) clk -JiJTJTJijnjn-JXJ^ 

(B) DATA [k] I 2M 1 2S 



3M I 



-5S_ 



(C) DDATA [kj 

(D) DATA 
Ck+1/2] 

(E) DDATA 
Ck+1X2j 

(F) GATE 



(G) TOP 

(H) END 

(I) MP 
(J) REC 



1_ 



2M j t 2S 



"3M L 



_5S. 



5M 



^ " &5+x-y)T &L5-x4y)f " (5.5+x-y) T 
<1.5-x+y)T 

m 



(4.5-x+y)T 



x-»| ;-«--*; u-y x-»j 
(l^-x+y)T 



( L5-x)T fo-54?)T 

J LTL_ 



(1.5-x)T 0.5T 0.5T (05+y)T 



<) " (2.5+x-y)f 'fe.5-x+y)f'^ (5.54-x-y)T 
<1.5-x+y)T 



<4.5-x+y)T 
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CLK 
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(B) 83 
REF-SIGNAL 
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(C) SEL-IN 
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DSEL[e:o] 








PL- OUT 




DL [63 : 0] 




DL[63:o3 



I CLR 



(F) 



87 



DL-OUT 



(D) 




NOR 



NOR 



(E) 



RSFF88 



(G) 



1FLAG11 



t Dt OUT I 



7Q^77^TY LH; 7^ >73<74) 



(A) CLK 

(B) REF^SIGNAL 

(C) SEL-IN 

(D) PI — CUT 

(E) NOR 

(F) CLR 

(G) FLAG 
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DELAY<T 

riJrir-Lri_ 
LJi_a_ji_r 
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h— PELAY=T 

nu-Lru-L 



• DELAY>T 
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l ABh5;oll ADDRE5BUS 

HETToD DATA BUS 



a/b C[7!0] 
A[i5:o] 



A[15:0] DOUT[11:0] 
CS RAM 
WR DIN[11:0] 
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15 



OQ[ii:o1 



OE OUT[11:0] 
IN [11 :o] 



Dl — TEST * 
FLAG1 * 
FLAG2- 



11- 




- CS 
' WR 

-ow 

• AB[15:0] 

• DATA 

• D[ii:o] 
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[013] 



1 PI — IN I — i 
DL[0] 



DLC1] 



DCELL 



DL[2] 



DCELL 




DLC63 



DCELL 



\ 



DCELL 




PL [7] 
DL[8] ' 



DCELL 



DL£93 



DCELL 



5 



DCELL 



DL[10] 



I — Idcell 

DLE14] 1 



DCELL 



\ 

\ 



PL [55] 
DL[55] 1 



DCELL 



DL[57] 



DCELL 



DL[58] 

tz 



DCELL \ 



' 1 DCELL 

PL [623 



DCELL 




DL[633 




S57 MJ?* 85 



[Hi 6] 



^) clk _riJTjnjnjTji_^^ 

5S I 



(B) DATA _f~2M I 2S I 3M L 



1.5T 

(C) RECA _J I 



1.5T 0.5T 

J LTL 



(D) RECB 




5.5T 



^1.5T' r 2.5T 



2.5T 



5.5T 



5M 

1ST 05T 05T 0.5T 

LTLTLTL 



4.5T 

IT 05T0.5T 1T 



4.5T 



[mi 7] 



TOP POSITION DATA 

nnnn 




winr 

END POSITION DATA 
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